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physical quantity measuring apparatus which can 
measure the physical quantity even of a large sample 
highly accurately with no influence of electromagnetic 
noise or the like. 

CONSTITUTION: A laser drive circuit 26 and a light 
source 25 are disposed in a light source unit 27 
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waveguide 19 is emitted from an emitting part 20 toward 
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is formed. Since an electromagnetic noise produced 
between the probe 2 and the surface of a sample 3 due 
to high voltage discharge does not propagate to the light 
source unit 27 side, the light source 25 can be protected 
against deterioration. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the physical quantity measuring device which measures the physical quantity of said 
sample by detecting change of the deflection of said spring by the force of acting between the 
front faces of the sample by which has the spring with which the probe was attached and 
opposite arrangement was carried out at the probe and this, an oscillation, or an oscillation, using 
the optical technique The physical quantity measuring device characterized by arranging a light 
source unit fixed in the location estranged from said spring, having the outgoing radiation section 
for said spring in the location which carried out contiguity opposite, and between this outgoing 
radiation section and said light source units being connected by optical waveguide. 
[Claim 2] The physical quantity measuring device according to claim 1 characterized by having 
considered as the wavelength on which a sample does not expose the luminescence wavelength 
of the light source for measurement and considering as the wavelength on which said sample 
does not expose the wavelength on which a photo detector has sensibility. 
[Claim 3] The physical quantity measuring device according to claim 1 or 2 characterized by 
forming the optical coupling machine which leads the light by which outgoing radiation is carried 
out from the light source for adjustment which emits the light, and said light or the light source 
for measurement by which outgoing radiation is carried out from this light source for adjustment 
to the optical transmission section in a light source unit. 

[Claim 4] In the physical quantity measuring device which measures the physical quantity of said 
sample by detecting change of the deflection of said spring by the force of acting between the 
front faces of the sample by which has the spring with which the probe was attached and 
opposite arrangement was carried out at the probe and this, an oscillation, or an oscillation, using 
the optical technique The physical quantity measuring device characterized by preparing the 
photo detector which has sensibility on the wavelength which it has the light source for 
measurement which emits the light of the wavelength which said sample does not expose, and 
the light source for adjustment which emits the light, the light is irradiated by the location where 
said light source for measurement is irradiated at the time of measurement, and said sample 
does not expose. 

[Claim 5] In the physical quantity measuring device which measures the physical quantity of said 
sample by detecting change of the deflection of said spring by the force of acting between the 
front faces of the sample by which has the spring with which the probe was attached and 
opposite arrangement was carried out at the probe and this, an oscillation, or an oscillation, using 
the optical technique It has the light source for measurement which emits the light of the 
wavelength which said sample does not expose, and the photo detector which has sensibility on 
the wavelength which said sample does not expose. The physical quantity measuring device 
characterized by preparing the wavelength converter material which changes into the light the 
light emitted from the light source for measurement in addition to the part by which the light 
emitted from said light source for measurement on said spring is irradiated. 

[Claim 6] In the physical quantity measuring device which measures the physical quantity of said 
sample by detecting change of the deflection of said spring by the force of acting between the 
front faces of the sample by which has the spring with which the probe was attached and 
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opposite arrangement was carried out at the probe and this, an oscillation, or an oscillation, using 
the optical technique It has the light source for measurement which emits the light of the 
wavelength which said sample does not expose, and the photo detector which has sensibility on 
the wavelength which said sample does not expose. The physical quantity measuring device 
characterized by having prepared the wrap electric shielding member for the part except a probe 
field or all the fields of said spring, and preparing the wavelength converter material which 
changes the light of said light source for measurement into the light on this covered member. 
[Claim 7] In the physical quantity measuring device which measures the physical quantity of said 
sample by detecting change of the deflection of said spring by the force of acting between the 
front faces of the sample by which has the spring with which the probe was attached and 
opposite arrangement was carried out at the probe and this, an oscillation, or an oscillation, using 
the optical technique It has the light source for measurement which emits the light of the 
wavelength which said sample does not expose, and the photo detector which has sensibility on 
the wavelength which said sample does not expose. The covered member formed with the 
electrical conducting material with rigidity higher than the wrap aforementioned spring in the part 
or all the fields of said spring except the probe field of said spring is prepared. The physical 
quantity measuring device characterized by setting the covered member which prepares the 
wavelength converter material which changes the light of said light source for measurement into 
the light on this covered member, and has this wavelength converter material as said spring and 
said probe, and this potential. 

[Claim 8] The physical quantity measuring device according to claim 1 . 2, 3, 4, 5, 6, or 7 
characterized by making into the value of 400nm or less or 600nm or more luminescence 
wavelength of the light source which a sample does not expose. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a scanning force microscope, a high-resolution 
surface potential configuration measuring device, and the physical quantity measuring device 
further used for the measuring device of the surface potential of a photo conductor drum, a 
toner configuration, and toner potential distribution etc. 
[0002] 

[Description of the Prior Art] Conventionally, various things are proposed as a physical quantity 
measuring device which measures the conditions on the front face of a sample (potential, 
configuration, etc.). drawing 14 — the deflection of a cantilever 1 — the so-called optical TEKO 
— the fundamental configuration measured using the optical technique by law is shown. In this 
case, the light which carried out outgoing radiation from the light source 4 is irradiated by the 
reflective mirror 5 of the field in which the probe 2 at the tip of a cantilever 1 was formed, and 
the field of the opposite side, and the light reflected by this reflective mirror 5 is led to the photo 
detector 6. In such the condition, the deflection of said spring or vibration changes according to 
the force committed between a probe 2 and the front face of a sample 3. And when it is 
reflected by the reflective mirror 5 on a cantilever 1 according to that change, the location of 
the light which reaches on a photo detector 6 moves and a photo detector 6 detects this 
motion, the force committed to a cantilever 1 can be measured. Thus, the optical TEKO optical 
system which consisted of the light source 4, a reflective mirror 5, and a photo detector 6 needs 
a certain amount of optical path length, and is in the inclination which the whole optical system 
enlarges. For this reason, in measuring two-dimensional distribution of a sample surface state, 
the scan of that optical system itself is not performed, but it is made to measure by making the 
stage 7 side in which the sample 3 was installed scan. 

[0003] the example (refer to JP,5-256641 ,A) of drawing 1 5 — optical TEKO ~ a cantilever small 
at the high sensitivity using law — a variation rate — detection equipment is shown. In this case, 
the miniaturization of the whole optical system is attained by arranging the light source 4 near 
the cantilever 1, and earning the optical path length by mirrors 8 and 9. Thereby, it can respond 
now also to measurement of large-sized samples, such as a photo conductor drum. 
[0004] The example (refer to Japanese Patent Application No. No. 93499 [ five to ]) of drawing 
16 shows an example of the equipment which measures the surface potential and the surface 
configuration of a sample 3 (photo conductor drum). In this case, it is reflected by the reflective 
mirror 5 attached in the rear face which is the tip of a cantilever 1 , and the light which carried 
out outgoing radiation from the light source 4 (semiconductor laser) is detected by the photo 
detector 6 by the so-called optical TEKO method. This detected signal is outputted as an output 
Vo by pre amplifier 10. Then, the electrical potential difference V21 which is an output value 
from an integrator 12. the alternating voltage V31 of sinusoidal AC power supply 13. and the 
alternating voltage V32 of sinusoidal AC power supply 14 are impressed to an adder 11. The 
electrical potential difference V41 from this adder 1 1 is sent to power amplification 1 5, and the 
electrical potential difference V51 from this power amplification 1 5 is impressed to the probe 2 
of a cantilever 1. This electrical potential difference V51 is the resonance frequency omega 0 of 
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a cantilever 1. Frequency omega 0/2 of 1/that 2 It is superimposed on the alternating voltage Va 
{=G (V31+V32)} which it has, and the direct-current bias voltage.Vb (= GV21). This electrical 
potential difference V51 is impressed to a cantilever 1 , and it is resonance frequency omega 0. 
The surface potential of a sample 3 is measured from this value of Vb by detecting the 
difference of the direct-current bias voltage Vb and the potential Vs (potential to touch-down 
potential) on the front face of a sample from the amplitude of resonance vibration of the 
cantilever 1 to produce, and controlling the direct-current bias voltage Vb so that this difference 
is set to 0. On the other hand, it is a frequency omega 0/2. The shape of surface type of a 
sample 3 is measured from the electrical potential difference V22 which is the control signal of 
that Z-axis actuator 1 6 by measuring the distance d between the tip of a probe 2, and the front 
face of a sample 3 from the amplitude to produce, and carrying out drive control of the Z-axis 
actuator 16 with the electrical potential difference V52 from power amplification 17 so that the 
value of this distance d may be kept constant Thus, the shape of surface potential and surface 
type of a sample 3 can be measured independently simultaneous. 
[0005] 

[Problem(s) to be Solved by the Invention] With the equipment of drawing 15 , the light sources 
4 (laser diode etc.) are arranged near the cantilever 1 , and the miniaturization of the whole 
optical system is attained. In this case, since it is necessary to drive the light source 4 according 
to the always stabilized constant current, the laser drive circuit (not shown) for driving this is 
needed for an optical-system side. However, the configuration of the whole optical system 
enlarges arranging such a laser drive circuit in an optical-system side, weight becomes heavy 
and it becomes disadvantageous about the scan by migration with a cantilever 1 and optical 
system especially to a large-sized sample. Then, do not arrange a laser drive circuit in an 
optical-system side directly, but it is made to arrange in distant somewhere else, and there is 
the approach of supplying power to the light source 4 through electric wiring from the location. 
However, by such approach, when measuring high voltage surface potential under a scanning 
force microscope, a big problem arises. That is. the discharge accompanied by a spark may arise 
during measurement of high voltage surface potential between a probe 2 and the front face of a 
sample 3, and between a probe 2 and a peripheral device (not shown), such spark discharge — 
electromagnetism — a noise — generating — this electromagnetism — surge current flows to 
the electric wiring between a laser drive circuit and the light source 4, and when the worst, the 
light source 4 will be destroyed by the noise. 

[0006] moreover, the example of drawing 16 — like — optical TEKO — when performing force 
detection by law. not all the light that carried out outgoing radiation from the light source 4 is led 
to a photo detector 6. but a part of the light is scattered about and irradiated by the front face 
of a sample 3. When the ingredient (photo conductor drvim) which has photosensitivity as a 
sample 3 is used like this example, by that light that leaked, a drum front face will expose, 
surface charge will discharge, and a normal condition (electrostatic latent image) will be 
disturbed. 

[0007] Moreover, in order to measure the deflection of a cantilever 1, and vibration with a 
sufficient precision using optical technique/ the light by which outgoing radiation is carried out 
from the light source 4 must be correctly irradiated by the tip location of a cantilever 1, and 
needs to perform alignment by which light is irradiated before measurement. However, the 
wavelength of the light used for the light source 4 is not a visible region but an infrared or 
ultraviolet field. For this reason, it is impossible to perform alignment of the light which carried 
out outgoing radiation from the light source 4 with the naked eye. Moreover, although the 
infrared image converter which visualizes radiation of infrared light is also marketed, sensibility is 
low and inadequate for practical use. 

[0008] Moreover, in drawing 1 6 , although electrostatic attraction is acting between a probe 2 
and the front face of a sample 3 (photo conductor drum) It is an equivalent area which counters 
[ potential difference / the ] d1 and the drum front face in the point of a probe 2 in VI and 
distance SI Force F1 which will be committed between a probe 2 and a drum front face if it 
carries out F1 =S1 epsilon 0 (V12/d12) — (1) 

However, epsilon 0: It can express as a dielectric constant of air. On the other hand, although 
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the cantilever 1 made into a probe 2 and this potential is supported by the pedestal 1 8, the 
support device (peripheral device) for supporting these components is prepared in the perimeter 
of this pedestal 18. and such a support device serves as touch-down potential for noise 
shielding. For this reason, electrostatic attraction acts between a cantilever 1 and the support 
device of the circumference of it. They are d2 and an equivalent area about V2 and an equivalent 
distance in the potential difference between now and its both S2 When it carries out it is the 
force F2 in this case. F2 =S2 epsilon 0 (V22/d22) — (2) 

It can express by carrying out Although it is dl «d2 here vyhen F1 and F2 of (1) and (2) type 
are compared, it is area S2. It is the rear-face side of a cantilever 1 , and is set to S2 »S1 . 
Moreover, for the potential of a probe 2, and the potential on the front face of a drum, to 
becoming constitutionally almost equal, since it is always touch-down potential, the potential of a 
surrounding support device is V2, when the potential on the front face of a drum is high. A value 
becomes large and, thereby, is set to VI «V2. Therefore, depending on the environmental 
condition of a peripheral device since it is such, it is the force F2. Force F1 It receives, becomes 
the value which cannot be disregarded and becomes the cause in which this value causes a 
measurement error. 
[0009] 

[Means for Solving the Problem] In invention according to claim 1, it has the spring with which 
the probe was attached. In the physical quantity measuring device which measures the physical 
quantity of said sample by detecting change of the deflection of said spring by the force of 
acting on the probe and this between the front faces of the sample by which opposite 
arrangement was carried out, vibration, or vibration, using the optical technique The light source 
unit was arranged fixed in the location estranged from said spring, it has the outgoing radiation 
section in the location which carried out contiguity opposite, and between this outgoing radiation 
section and said light source units was connected to said spring by optical waveguide. 
[0010] In invention according to claim 2, in invention according to claim 1, it considered as the 
wavelength on which a sample does not expose the luminescence wavelength of the light source 
for measurement and considered as the wavelength on which said sample does not expose the 
wavelength on which a photo detector has sensibility. 

[0011] In invention according to claim 3, the optical coupling machine which leads the light by 
which outgoing radiation is carried out from the light source for adjustment which emits the light 
in a light source unit, and said light or the light source for measurement by which outgoing 
radiation is carried out from this light source for adjustment to the optical triansmission section 
was formed in invention according to claim 1 or 2. 

[001 2] In invention according to claim 4, it has the spring with which the probe was attached. In 
the physical quantity measuring device which measures the physical quantity of said sample by 
detecting change of the deflection of said spring by the force of acting on thie probe and this 
between the front faces of the sample by which opposite arrangement was carried out, vibration, 
or vibration, using the optical technique It has the light source for measurement which emits the 
light of the wavelength which said sample does not expose, and the light source for adjustment 
which emits the light, the light was irradiated by the location where said light source for 
measurement is irradiated at the time of measurement and the photo detector which has 
sensibility on the wavelength which said sample does not expose was prepared. 
[0013] In invention according to claim 5, it has the spring with which the probe was attached. In 
the physical quantity measuring device which measures the physical quantity of said sample by 
detecting change of the deflection of said spring by the force of acting on the probe and this 
between the front faces of the sample by which opposite arrangement was carried out, vibration, 
or vibration, using the optical technique It had the light source for measurement which emits the 
light of the wavelength which said sample does not expose, and the photo detector which has 
sensibility on the wavelength which said sample does not expose, and the wavelength conversion 
member which changes into the light the light emitted from the light source for measurement in 
addition to the part by which the light emitted from said light source for measurement on said 
spring is irradiated was prepared. 

[0014] In invention according to claim 6, it has the spring with which the probe was attached. In 
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the physical quantity measuring device which measures the physical quantity of said sample by 
detecting change of the deflection of said spring by the force of acting on the probe and this 
between the front faces of the sample by which opposite arrangement was carried out vibration, 
or vibration, using the optical technique It has the light source for measurement which emits the 
light of the wavelength which said sample does not expose, and the photo detector which has 
sensibility on the wavelength which said sample does not expose. The wrap electric shielding 
member was prepared for the part except a probe field or all the fields of said spring, and the 
wavelength conversion member which changes the light of said light source for measurement 
into the light was prepared on this covered member. 

[001 5] In invention according to claim 7, it has the spring with which the probe was attached. In 
the physical quantity measuring device which measures the physical quantity of said sample by 
detecting change of the deflection of said spring by the force of acting on the probe and this 
between the front faces of the sample by which opposite arrangement was carried out, vibration, 
or vibration, using the optical technique It has the light source for measurement which emits the 
light of the wavelength which said sample does not expose, and the photo detector which has 
sensibility on the wavelength which said sample does not expose. The covered member formed 
with the electrical conducting material with rigidity higher than the wrap aforementioned spring in 
the part or all the fields of said spring except the probe field of said spring is prepared. The 
wavelength conversion member which changes the light of said light source for measurement 
into the light was prepared on this covered member, and the covered member which has this 
wavelength conversion member was set as said spring and said probe, and this potential. 
[0016] In invention according to claim 8, the luminescence wavelength of the light source which 
a sample does not expose was set as the value of 400nm or less or 600nm or more in invention 
according to claim 1 , 2, 3, 4, 5, 6, or 7. 
[001 7] 

[Function] The light which drove by the laser drive circuit and was emitted from the light source 
for measurement in invention according to claim 1 It is led to the optical transmission section of 
the light source unit exterior, and the inside of the optical waveguide is spread. The light which 
came out of the outgoing radiation section of the end of that optical waveguide is irradiated by 
the point of a spring (it is hereafter called a cantilever), the light reflected by this cantilever is 
detected by the photo detector, and change of the variation rate of a probe, vibration, or 
vibration is measured based on this detected signal. Thus, since it is prepared in a light source 
unit and connects with the cantilever optically through optical waveguide, the light source for 
measurement and a laser drive circuit are left in distance with a cantilever, and can be installed, 
therefore, the electromagnetism by the spark produced near a probe — a noise etc. does not 
spread 

[001 8] In invention according to claim 2, the light of the wavelength which the sample (for 
example, photo conductor drum) emitted from the light source for measurement does not expose 
is led to the cantilever on which the force acts, and the light reflected by this cantilever is 
detected by the photo detector which has the sensibility of the wavelength which a sample does 
not expose. Thus, by using the light of the wavelength which a sample does not expose, it is lost 
that the condition on the front face of a sample is disturbed by the light of the light source. 
[0019] In invention according to claim 3, the light which carried out outgoing radiation from the 
light source for adjustment is led to the optical transmission section from a light source unit 
through an optical coupling machine, and is led to the cantilever on which outgoing radiation is 
carried out from the outgoing radiation section of the end of optical waveguide, and the force 
acts. Thus, by using the light source for adjustment which emits the light, a naked eye can adjust 
the exposure location of a cantilever. 

[0020] In invention according to claim 4, since the light emitted from the light source for 
adjustment is irradiated by the cantilever, the light which has the wayelength which the sample 
which could adjust the exposure location on the cantilever with the naked eye, and was emitted 
from the light source for measurement by this does not expose will be led to the exposure 
location after the adjustment Thus, by using the light source for adjustment which emits the 
light a naked eye can adjust the exposure location of a cantilever: 
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[0021] In invention according to claim 5. the light which has the wavelength which the sample 
emitted from the light source does not expose can adjust the exposure location of a cantilever 
easily while being able to measure physical quantity, without being able to shine the irradiated 
location by the light and disturbing the condition of a sample by this, when the wavelength 
conversion member on a cantilever irradiates. 

[0022] The light which has the wavelength which the sample emitted from the light source does 
not expose in invention according to claim 6 When the wavelength conversion member on the 
covered member arranged in the upper part of a cantilever irradiates The irradiated location can 
be shone by the light, physical quantity can be measured by this, without disturbing the condition 
of a sample, the exposure location of a cantilever can be adjusted easily, and the constraint on 
design manufacture of a cantilever can be lost further. 

[0023] The light which has the wavelength which the sample emitted from the light source does 
not expose in invention accord[ng to claim 7 When the wavelength conversion member on the 
covered member arranged in the upper part of a cantilever irradiates The irradiated location can 
be shone by the light, and physical quantity can be measured by this, without disturbing the 
condition of a sample. The exposure location of a cantilever can be adjusted easily and the 
constraint on design manufacture of a cantilever can be lost. Furthermore, a covered member is 
formed with an electrical conducting material with high rigidity, and since this cantilever and a 
covered member are set as this potential, they can make small electrostatic attraction 
committed between a cantilever and a peripheral device. 

[0024] In invention according to claim 8, being frequently used as a sensitive material of a 
sample From sensitization sensibility being a thing near 400nm, and a thing near 600nm It is lost 
by using the light source which has the luminescence wavelength of 400nm or less to the sample 
of the sensitive material near 600nm using the light source which has the luminescence 
wavelength of 600nm or more to the sample of the sensitive material near 400nm that the 
condition of a sample is disturbed by the light of the light source. 
[0025] 

[Example] The first example of this invention is explained based on drawing 1 (it corresponds to 
invention according to claim 1). In addition, the explanation about the same part as the 
conventional example ( drawing 14 - drawing 16 ) mentioned above is omitted, and uses the 
same sign about the same part. 

[0026] A probe 2 is attached at the tip of the cantilever 1 as a spring, and the samples 3 (photo 
conductor drum etc.) used for high voltage surface potential measurement are arranged in this 
probe 2 and the location which countered; the same optical TEKO as the conventional example 
(refer to drawing 16 ) mentioned above in the rear-face side of the probe 2 of a cantilever 1 — 
the optical system and the measuring circuit using law are prepared. Moreover, the optical fiber 
1 9 (single mode fiber) as optical waveguide is arranged at the rear-face side of the probe 2 of a 
cantilever 1. The SELFOC lens 20 as the outgoing radiation section is attached in the end of this 
optical fiber 19, and opposite arrangement of this SELFOC lens 20 is carried out in the location 
close to the reflective mirror 5 prepared in the rear face of a cantilever 1 . In this case, an optical 
fiber 19 and the SELFOC lens 20 constitute the optical transmission section 21. 
[0027] Moreover, the other end of an optical fiber 19 is inserted into the shielding box 22, and is 
connected with the optical fiber coupler 23. On the optical path of this optical fiber coupler 23, 
sequential arrangement of the selfoc collimate lens 24 and the laser diode 25 (henceforth LD) as 
the light source for measurement is carried out. and the laser drive circuit 26 (henceforth LD 
drive circuit) for a drive is connected to that LD25. In this case. LD drive circuit 26, LD25, the 
selfoc collimate lens 24, and the optical fiber coupler 23 constitute the laser diode unit 27 as a 
light source unit. 

[0028] Actuation is explained in such a configuration. It is condensed with the selfoc collimate 
lens 24, and optical coupling of the light which carried out outgoing radiation from LD25 in the 
shielding box 22 is carried out into an optical fiber 19 through the optical fiber coupler 23. this 
united light advances the inside of an optical fiber 1 9 — since — it is led to outer space and 
irradiates towards the reflective mirror 5 of the rear face of a cantilever 1 from the SELFOC 
lens 20 of the edge of an optical fiber 1 9. the light reflected by this reflective mirror 5 the so- 
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called optical TEKO — it is detected by the photo detector 6 (PSD) by law, and is outputted as 
an output Vo by pre amplifier 1 0. Subsequent processing is performed like drawing 16 . 
[0029] As mentioned above, the distance between a cantilever 1 and LD25 can be detached at 
least 1 m or more by having used the optical fiber 1 9. Therefore, even if spark discharge etc. 
arises between a probe 2, and the sample 3 for high-voltage measurement or a peripheral device 
the electromagnetism which this generated — what a noise is transmitted to the LD25 side 
through an optical fiber 19 — or, since the laser diode unit 27 and the location which a spark 
generates are separated What surge current flows on the current which drives LD25, or LD25 
self is destroyed is almost lost. Thereby, reliable measurement can be performed, in this case, 
the perimeter whole of LD25 — a shielding box (not shown) — a wrap — things — 
electromagnetism — effect of a noise can be made still smaller. 

[0030] Moreover, the optical fiber 19 is excellent in flexibility. Moreover, since the SELFOC 
lenses 20 are generally the diameter of 3-5mm, and die length of about 10mm, they consist of a 
very light ingredient. Since it is such, by making it move by making the SELFOC lens 20, a 
cantilever 1 , and a photo detector 6 into one, it can scan in the condition [ having fixed the 
sample 3 ], and, thereby, can measure also to a large-sized sample. 

[0031] In addition, the lens used into the shielding box 22 should Just be a lens which is not 
limited to the selfoc collimate lens 24 and has a property equivalent to this. You may be a 
common lens as long as it is small also about the SELFOC lens 20 attached in an optical fiber 
1 9. Moreover, an optical fiber 1 9 may not be limited to a single mode fiber, either, and a 
multimode fiber is sufficient as it. 

[0032] Next the second example of this invention is explained based on drawing 2 (it 
corresponds to invention of claim 2 and eight publications). In addition, the explanation about the 
same part as the first example mentioned above is omitted, and uses the same sign about the 
same part. 

[0033] This example describes the case where the sample 3 consists of an ingredient which has 
photosensitivity like the photo conductor drum used for electrophotography equipment. The light 
source for measurement (LD25 grade) emits the light of the wavelength field which a sample 3 
does not expose. Moreover, a photo detector (photo detector 6) has the sensibility of the 
wavelength which a sample 3 does not expose. Hereafter, a concrete numeric value is mentioned 
and explained. 

[0034] Drawing 2 expresses the spectral sensitivity of the well-known typical photo conductor 
drum used for electrophotography equipment. Thereby, near 400nm. the mixture of **Se, and ** 
zinc sulfide and sulfuration cadmium NIUMU has high sensibility especially. Near 600nm, **LPC 
(Layered Photo Conductor) {what carried out the laminating of about 1 5-micrometer CTL 
(Charge Transport Layer) on the film CGL (Charge Generation Layer) of the mixture of 
chlorodiane blue of about 0.1 -micrometer thickness and diphenylhydrazone} has high sensibility 
especially. Moreover, =Mc organic photo conductor (what just electrified the matter which mixed 
polyvinyicarbazole and trinitrofluorenone to 1:1) has sensibility near 600nm. and ** organic photo 
conductor (what electrified the same matter as in negative) has sensibility in 400nm - BOOnm. 

[0035] Thereby, it turns out that a photo conductor drum does not have sensibility to light with a 
wavelength of 600nm or more. Therefore, since it is such, the light source for measurement 
which emits the light of wavelength with a wavelength of 600nm or more, and the photo detector 
which has sensibility with a wavelength [ this ] of 600nm or more are used. Moreover, it is good 
to use preferably the light source and the photo detector which consist of an ingredient 
corresponding to light with a wavelength of 900nm or more from the semantics which gives 
whenever [ a certain amount of allowances ] to spectral sensitivity. As an ingredient of the light 
source corresponding to this wavelength of 900nm or more, and a photo detector, there is a 
thing as shown in the following table 1 and Table 2. 
[0036] 
[Table 1] 
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%m (9 0 OnmJiJl_h) 


MM 


mm. 


5§7^®,R (nm) 




G ax I Hi-xA s yPi 


SIO'-LVOO 




(AlxG a i-x)y I n 1-, A s 


8 2 0-^ 15 7 0 




Pbi-xCdxS 


2 6 6 0 — 4 3 5 0 




P bi-xS e X 


435 0—8330 




P b i-xS n«S e 


833 0'-'33300 




P b i-xS nxTe 


6 6 7 O'-a 3 3 0 0 




He-Ne 


115 2 




H e -N G 


3 3 9 2 




He-Xe 


3 5 0 0 




CO 


5 2 0 0 




HF 


2 700~3260 




CS2, NaO 


110 0 0 




NO 


6 0 0 0 




CN 


5 0 0 0 




H2O 


2 7 9 7 0 




H2O 


118 6 5 0 




HCN 


3 3 5 5 6 0 




N d/Y AG 


1 0 6 4. 1 
1 0 5 6. 0 






8 2 0*^ 1 0 5 0 




NaF 


9 9 0—1220 




KF 


122 0—1500 




N aC 1 


1 4 0 0—1 7 5 0 



[0037] 
[Table 2] 



Syfi*-?' (9 0 0 nm^:i±) 


mm 




(nm) 




Ge 


1 0 0 0— 1 9 0 0 




Ge 


8 0 0—1 5 0 0 




I n G a A s 


8 5 0—1 6 5 0 




P b S 


10 0 0—3500 




P b S e 


2 0 0 0—5 0 0 0 




HgCd Te 


2 0 0 0 — 4 8 0 0 




I n A s 


2 0 0 0 — 3 3 0 0 




r n S b 


2 0 0 0'--5 5 0 0 






7 0 0 0—2 0 0 0 0 



[0038] Moreover, in addition to the light source and the photo detector said 900nm or more 
corresponding to wavelength, as an ingredient of the light source corresponding to the 
wavelength of SOOnm or more, and a photo detector, there is a thing as shown in the following 
table 3 and Table 4. 



:0039] 






[Table 3] 






ib:m. ( 6 0 0 n m«Jt) 






(nm) 




AlxG a A s 


6 7 0 — 9 0 0 




G a X I n i-x A s , P i-y 


6 5 0 — 9 0 0 




G ax I Hi-xA 1 y Pi-y 


6 7 0 




N. 


7 5 0—1 300 




He-Ne 


6 3 2. 8 






6 9 4. 3 



[0040] 
[Table 4] 
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(6 0 0 nmJiAJi) 


mm 




(nm) 




S i 


19 0—1000 




G a A s P 


3 0 0~7 6 0 




Ga A s P 


1 9.0~7 6 0 




S i 


4 0 0~1 0 0 0 



[0041] Moreover, in drawing 2 , about the matter of ** and **. to the wavelength of 400nm or 
less, since sensibility is low, the light source with a wavelength [ that ] of 400nm or less and the 
photo detector which has sensibility in this wavelength are used. As an ingredient of the light 
source corresponding to this wavelength of 400nm or less, and a photo detector, there is a thing 
as shown in the following table 5 and Table 6. 



:0042] 






:Table 5] ' 






im (4 0 0 nmJ^AT) 






(nm) 




He 


10 9. 8 — 12 3 




Ha 


15 6. 7^16 1, 3 




o. 


1 5 6. S'-l 6 1.4 






15 7 




A r F 


19 3 




KrCl 


2 2 2 




K r F 


2 4 8 




Xe F 


3 5 1 




XeC 1 


3 0 8 




He -Cd 


3 2 5 




H e - C d 


4 4 1. 6 




N3 


3 3 7.1 






3 5 8 



[0043] 






[Table 6] 






(4 0 0 nmJ^AT) 


mm 




nybrn^ (nm) 




S i 


1 9 0— 110 0 




S i 


3 2 O-'l 10 0 




G a A s P 


1 9 0>-7 6 0 




Ga P 


19 0—550 




Cd S 


4 0 0*^7 0 0 



[0044] Using the light of the wavelength which does not have the spectral sensitivity of a photo 
conductor as mentioned above, the light emitting device and photo detector luminescence 
wavelength and whose wavelength with spectral sensitivity correspond are combined out of 
various kinds of ingredients of the light source and a photo detector, and it is optical TEKO 
optical system (in drawing 1 ). from LD25. the optical fiber 19 which has the SELFOC lens 20, 
the reflective mirror 5, and a photo detector 6 — becoming — by constituting It is lost that the 
condition of the electrostatic latent image on the photo conductor drum 44 is disturbed, thereby, 
a measurement error can be abolished and surface potential etc. can be measured correctly. In 
addition, the deformation and vibration of a cantilever by the optical interference method are 
detected, and when measuring the condition of a sample, it can be made to apply, although 
optical TEKO optical system was described. 

[0045] Next, the third example of this invention is explained based on drawing 3 - drawing 5 (it 
corresponds to invention according to claim 3). In addition, the explanation about the same part 
as each example mentioned above is omitted, and uses the same sign about the same part 
[0046] As shown in drawing 3 , the infrared laser diode whose luminescence wavelength is 
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1310nm is used for LD25 as the light source for measurement Moreover, the laser diode 28 
(henceforth LD) as the light source for adjustment which emits the light is formed here. As this 
LD28. a light laser diode with the wavelength of 670nm is used This LD28 is driven by the laser 
drive circuit 29. 

[0047] Moreover, on these two optical paths of LD 25 and 28, collimate lenses 30 and 31 are 
arranged, respectively. The optical coupling machine 32 is formed in the location where these 
two optical paths cross. The focal lens 33 is arranged between the optical fiber couplers 23 by 
which the optical fiber 19 was connected with the optical coupling machine 32. In this case. LD 
drive circuits 26 and 29. LD 25 and 28. collimate lenses 30 and 31. the optical coupling machine 
32. the focal lens 33. and the optical fiber coupler 23 constitute the laser diode unit 27. 
[0048] Drawing 4 shows signs that this equipment was constituted using the laser diode unit 27 
of drawing 3 . The stage 34 for exposure justification is attached in the SELFOC lens 20 at the 
tip of an optical fiber 19. Moreover, this component is attached in the movable X stage 35 by the 
photo detector 6 in the direction of X. 

[0049] Hereafter, actuation of this equipment is explained. First, the laser drive circuit 26 is 
turned OFF, the laser drive circuit 29 is turned ON, and the light of only LD28 is made to emit 
light. It is made parallel with a collimate lens 31 , and is condensed with the focal lens 33 through 
the optical coupling machine 32. and this light is introduced into an optical fiber 19 from the 
optical fiber coupler 23. This introduced light passes through the inside of an optical fiber 1 9, it 
carries out outgoing radiation from selfoc SURENZU 20 at a tip, and it is irradiated by the 
reflective mirror 5 at the tip of a cantilever 1. that exposure location since it is in the field of the 
visibility 36 as the wavelength of this light currently irradiated been 670nm and shown in drawing 
5 — a naked eye — or it can check using an optical microscope. Therefore, since it is such, the 
light currently irradiated on the cantilever 1 can be doubled with the location of a request of the 
reflective mirror 5 using the stage 34 attached in the SELFOC lens 20. Moreover, the light 
reflected from the cantilever 1 goes in the direction of a photo detector 6. Also in this case, 
observing that reflected light with the naked eye, alignment of a photo detector 6 is performed 
using the X stage 35 so that that light may carry out incidence to the position of a photo 
detector 6. 

[0050] Thus, after adjusting the location where the light on a cantilever 1 and a photo detector 6 
is irradiated using the light, the laser drive circuit 29 is turned OFF, the laser drive circuit 26 is 
turned ON. and the infrared light of only LD25 is made to emit light on schedule [ observation ]. 
thereby, the infrared light is led to an optical fiber 1 9 like the time of the light, outgoing radiation 
of it is carried out from the SELFOC lens 20. it is irradiated by the position of the reflective 
mirror 5 on a cantilever 1 . and is reflected with the cantilever 1 — having — the so-called 
optical TEKO — it is led to the position of a photo detector 6 by law. Since the physical 
relationship of the SELFOC lens 20, a cantilever 1, and a photo detector 6 is set as the same 
condition as the time of carrying out alignment by the light at this time, the optical axis vyhich 
infrared light passes becomes equal to the optical axis which the light passes, and infrared light 
will be irradiated by the location which carried out alignment by the light. The light which can 
check the alignment irradiated on the cantilever 1 of infrared light by approach which was 
mentioned above, and the incidence alignment to a photo detector 6 with the naked eye can 
perform easily, and thereby, the variation rate of a probe 2 and vibration can be measured 
correctly, without including a measurement error. 

[0051] Next, the fourth example of this invention is explained based on drawing 6 - drawing 8 (it 
corresponds to invention according to claim 4). In addition, the explanation about the same part 
as each example mentioned above is omitted, and uses the same sign about the same part. 
[0052] Drawin g 6 shows the modification of drawing 3 mentioned above. Here, the optical fiber 19 
which was mentioned above is not used, but outgoing radiation aperture 37a for passing the light 
for the measurement from LD25 or the light from LD28 is prepared in the outgoing radiation side 
of the optical coupling machine 32. and the focal lens 37 is attached in this outgoing radiation 
aperture 37a. Thereby, the laser diode unit 27 is constituted by LD drive circuits 26 and 29, LD 
25 and 28, collimate lenses 30 and 31, the optical coupling machine 32, outgoing radiation 
aperture 37a, and the focal lens 37. Moreover, LD25 for measurement emits the light of the 
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wavelength which a sample 3 does not expose here. It has the sensibility of the wavelength on 
which a sample 3 does not expose a photo detector 6, either. 

[0053] Drawing 7 shows signs that this equipment was constituted using the laser diode unit 27 
of drawing 6 . Hereafter, actuation of this equipment is explained. First, the light which turned ON 
LD28 and carried out outgoing radiation from this is used, and a naked eye adjusts the exposure 
location on a cantilever 1 . Adjustment of this exposure location can be performed by moving the 
stage for exposure justification (the same thing as the stage 34 of drawing 4 ) which was 
attached in the laser diode unit 27 and which is not illustrated. Moreover, a photo detector 6 also 
justifies using the X stage 35. thus, the thing for which the light of the wavelength on which ON 
and LD28 are turned OFF and a sample 3 does not expose LD25 is irradiated at the position on a 
cantilever 1 after adjustment is completed — the deflection of the beam — optical TEKO — it 
can measure correctly by law. 

[0054] Since he is trying for this equipment to draw the light which carried out outgoing radiation 
from the laser diode unit 27 on the direct cantilever 1 not using an optical fiber 1 9, it can be 
made to apply to measurement of the low battery surface potential from which spark discharge 
etc. does not pose a problem especially, as mentioned above. Moreover, since LD25 and a photo 
detector 6 have the luminescence wavelength and the wavelength of light-receiving sensibility in 
the wavelength which a sample 3 does not expose, it is lost that the condition on the front face 
of a sample is disturbed of them by the light of the light source, and they can raise the accuracy 
of measurement. In addition, in case alignment is performed using the light by LD28, after the 
alignment, LD25 which emits infrared light also switches off only the light, and may be made to 
switch on coincidence, and to perform real measurement. 

[0055] Next, drawing 8 shows the example at the time of applying the laser diode unit 27 to the 
equipment which adopted the so-called photograph thermal ** (the FT method). This FT method 
irradiates modulation light and pulsed light at a sample 3 according to the light source which 
emits a pump beam, and means measuring the presentation of the matter, the nondestructive 
evaluation of a coating layer, a photoacoustic microscope, etc. according to the thermoelastic 
effectiveness which this produces. 

[0056] The sample 3 is formed with the photosensitive ingredient. LD38 (semiconductor laser) as 
the light source which emits a pump beam, and the optical system of lens 39 grade are arranged 
in the upper part of this sample 3. This LD38 is driven according to the modulation power source 
40. Moreover, the interference filter 41 and the photo detector 42 (PSD) are arranged in the 
slanting upper part of a sample 3. This photo detector 42 is connected to amplifier 43, and this 
amplifier 43 sends a measurement signal a to the lock in amplifier 44. Moreover, a reference sign 
b is sent to this lock in amplifier 44 from said modulation light source 40. 

[0057] Actuation of the equipment which adopted the PT method is explained. By giving a pump 
beam to the front face of the photosensitive sample 3 from LD38, a sample front face produces 
lifting vertical movement for thermal expansion periodically, optical TEKO according vertical 
movement on this front face of a sample to the light (probe beam) and the photo detector 42 
from LD25 of the laser diode unit 27 — the shape of surface type of a sample 3 and specific 
heat distribution can be investigated by detecting using law and sending this detected 
measurement signal a to the lock in amplifier 44. In addition, also in such a measuring device, the 
infrared light from LD38 can pinpoint the location irradiated by the sample front face using LD28 
which emits the light 

[0058] Next, the fifth example of this invention is explained based on drawing 9 and drawing 1010 
(it corresponds to invention according to claim 5). In addition, the explanation about the same 
part as each example mentioned above is omitted, and uses the same sign about the same part. 
[0059] As shown in drawing 9 , the wavelength conversion member 45 which changes into the 
light the light which carried out incidence is formed in the field in which the probe 2 of a 
cantilever 1 was formed, and the field of the opposite side. However, this wavelength conversion 
member 45 exists in fields other than the field (henceforth, probe field A) where the light which 
detects the deflection of a cantilever 1 is irradiated. 

[0060] Drawing 10 shows the example at the time of constituting by carrying out the cantilever 1 
which has such a wavelength conversion member 45 in the laser diode unit 27 and pair which 
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were connected with the optical fiber 19. This laser diode unit 27 consists of the laser drive 
circuit 26, LD25, a selfoc collimate lens 24, and an optical fiber coupler 23. The photo detector 6 
is arranged the reflected light on the street of the cantilever 1 using the optical TEKO method. 
Also in this case, LD25 and a photo detector 6 have that luminescence wavelength and the 
wavelength of light-receiving sensibility in the wavelength which a sample 3 does not expose like 
the fourth example mentioned above. 

[0061] Here, work of the wavelength conversion member 45 is explained Outgoing radiation of 
the infrared light which carried out outgoing radiation from LD25 is carried out from the SELFOC 
lens 20 through an optical fiber 1 9, and it goes in the direction of a cantilever 1 . Although it is 
satisfactory at all if infrared light is irradiated in the probe field A used as the usual measuring 
point at this time, if that infrared light is irradiated on the field 45, i.e.. a wavelength conversion 
member, from which it separated from the probe field A. infrared light will be changed into the 
light and will shine in that exposure location. Thus, since infrared light means having separated 
from a normal exposure location, shining adjusts so that the location in which the light on the 
wavelength conversion member 45 is present may be drawn in the probe field A using the stage 
which does not illustrate the location of the SELFOC lens 20. thus, the alignment on the 
cantilever 1 for measurement of the infrared light which are used by carrying out — only — a 
naked eye — since it can carry out easily using an optical microscope, it becomes unnecessary 
or to establish specially separately the light source for adjustment which emits an infrared scope 
and the light Thereby, alignment can be performed easily and small and lightweight equipment 
can be offered. 

[0062] Next, the ingredient of the wavelength conversion member 45 is explained. The ingredient 
of the wavelength conversion member 45 is chosen corresponding to the luminescence 
wavelength of LD25 used as the light source. First, it is formed of a presentation (fluorescence 
ingredient) the field of ultraviolet radiation, when luminescence wavelength is 1 85nm and 254nm 
especially, as LD25 indicates the wavelength conversion member 45 to be to Table 7 and Table 
8. 

[0063] 
[Table 7] 
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[0065] The field of ultraviolet radiation, when luminescence wavelength is 297nm, 313nm, and 
365nm especially, and when LD25 is 400nm or less, the wavelength conversion member 45 
consists of a presentation (fluorescence ingredient) as shown in Table 9. 
:0066] 
[Table 9] 
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[0067] It consists of a presentation (fluorescence ingredient) the field of infrared light, when 
luminescence wavelength is SOOnnri or more especially, as LD25 indicates the wavelength 
conversion member 45 to be to Table 1 0. 



[0068] 




[Table 10] 
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[0069] It consists of a presentation (non-linear optical material) the field of infrared light when 
luminescence wavelength is 800nm or more especially, as LD25 indicates the wavelength 
conversion member 45 to be to Table 1 1. 



[0070] 




[Table 11] 
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[0071] Light can be made to emit efficiently by choosing the ingredient of the wavelength 
conversion member 45 suitably corresponding to the luminescence wavelength of LD25. as 
shown in Table 7-11 mentioned above. In addition, you may make it use the organic non-linear 
optical material other than such an ingredient. 

[0072] Next, the sixth example of this invention is explained based on drawing 1 1 (it corresponds 
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to invention according to claim 6). In addition, the explanation about the same part as each 
example mentioned above is omitted, and uses the same sign about the same part. 
[0073] Fixed spacing is opened in the upper part of a cantilever 1, and the shield 46 as a covered 
member is arranged. The hole 47 is formed in the proximal region of this shield 46. Let the field 
of the cantilever [ directly under ] 1 of this hole 47 be the probe field A where the light for 
detecting the deflection of that beam is irradiated. Moreover, the wavelength conversion member 
45 which changes into the light the light which carried out incidence is formed in the field except 
the hole 47 on a shield 46. 

[0074] Thus, since the part will serve as the light and will shine like the fifth example (refer to 
drawing 10 ) mentioned above by having arranged the shield 46 which has the wavelength 
conversion member 45 in the upper part of a cantilever 1 if the infrared light for force detection 
is irradiated on the wavelength conversion member 45, a naked eye can perform alignment of a 
cantilever 1. Moreover, since the wavelength conversion member 45 is not directly formed on a 
cantilever 1 but is formed on the shield 46 arranged separately, its constraint on a design / 
manufacture of a cantilever 1 decreases, and it can raise a degree of freedom. In addition, 
although the covered member used only the upper part of a cantilever 1 as the wrap shield 46. it 
is not restricted to this and you may make it cover all the fields of a cantilever 1 in this example. 

[0075] Next, the seventh example of this invention is explained based on drawing 12 and drawing 
13 (it corresponds to invention according to claim 7). In addition, the explanation about the same 
part as each example mentioned above is omitted, and uses the same, sign about the same part. 
[0076] The perimeter of a cantilever 1 is covered with the shielding box 48 as a covered 
member. This shielding box 48 consists of an electrical conducting material, and has rigidity with 
it. [ thick board thickness and ] [ high ] A hole 47 is formed at the tip of the shielding box 48. 
and the wavelength conversion member 45 is formed in the top-face side except this hole 47. 
Moreover, the shielding box 48 and a cantilever 1 are connected by lead wire 49, and, thereby, 
the shielding box 48, the cantilever 1, and the probe 2 are set as this potential. 
[0077] Thus, by having formed the wavelength conversion member 45, alignment can be carried 
out with a naked eye so that it may be located in the probe field A on the cantilever 1 with 
which the infrared light for force detection should be irradiated essentially. Moreover, since the 
shielding box 48 is made into high rigidity, even if electrostatic force acts between the shielding 
box 48 and peripheral device (not shown), as the shielding box 48 does not vibrate, a cantilever 1 
does not vibrate in connection with this, either. A measurement error seems furthermore, not to 
produce electrostatic attraction by [ since the shielding box 48 the cantilever 1, and the probe 2 
are set as this potential, so that electrostatic attraction may not act between the rear face (the 
field in which the probe 2 was formed, and field of the opposite side) of a cantilever 1 , and a 
peripheral device ] by this, in order to act only between a probe 2 and a sample front face. In 
addition, since the wavelength conversion member 45 is not directly formed on a cantilever 1, 
the degree of freedom of a design and manufacture can be raised. 

[0078] Moreover, drawing 13 shows the modification of drawing 12 . It changes into the condition 
of having formed the transparence electric conduction film 50 which consists of a transparent 
electrical conducting material in the field of the hole 47 which was able to be made in the 
shielding box 48, and having closed the top-face side. Let this transparence electric conduction 
film 50 be the shielding box 48 and this potential. Thus, by changing into the condition of having 
taken up the probe field A, electrostatic force which acts between the rear face of a cantilever 1 
and a peripheral device can be made still smaller, and, thereby, the accuracy of measurement 
can be raised much more. 
[0079] 

[Effect of the Invention] Invention according to claim 1 leads the light emitted from the light 
source for measurement by driving in a laser drive circuit to the optical transmission section of 
the light source unit exterior. Since the light which came out of the outgoing radiation section of 
the end of the optical waveguide is irradiated at the tip of a cantilever and the deflection of a 
cantilever was detected the high-voltage discharge between a probe and a sample front face — 
electromagnetism — even if a noise arises — the electromagnetism — a noise spreads to a light 
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source unit side — being lost — thereby — the light source for measurement — 
electromagnetism, since it is lost that a noise etc. breaks Equipment with the high dependability 
which can be measured enough can be offered also to a large-sized sample. Moreover, since a 
laser drive circuit and the light source are established in the light source unit of the location 
estranged from optical TEKO optical system and the light from this light source unit was 
transmitted through optical waveguide, the degree of freedom of the arrangement location of a 
light source unit can be raised, and the miniaturization of equipment can be attained. 
[0080] Since it was made to have sensibility on the wavelength on which a sample does not 
expose the photo detector which receives the light from the light source, either while invention 
according to claim 2 considered as the wavelength on which a sample does not expose the 
luminescence wavelength of the light source for measurement, it is lost that the condition on the 
front face of a sample is disturbed by the light of the light source, and, thereby, the accuracy of 
measurement can offer higher equipment. 

[0081] Since invention according to claim 3 prepared the optical-coupling section for leading the 
light by which outgoing radiation is carried out from the light source for adjustment which emits 
the light, and the light or the light source for measurement by which outgoing radiation is carried 
out from this light source for adjustment to the optical transmission section in the light source 
unit, it can perform alignment easily, checking the exposure location irradiated on the cantilever 
of the light emitted from the light source for measurement, and the incidence location to a photo 
detector with a naked eye. 

[0082] Since it was made for invention according to claim 4 to have the luminescence 
wavelength and the wavelength of light-receiving sensibility in the wavelength on which a sample 
does not expose the light source for measurement, and a photo detector The light source for 
measurement which can raise the accuracy of measurement in the case of it especially being 
lost that the condition on the front face of a sample is disturbed by the light of the light source, 
and being used as surface potential measurement of a low battery, and emits the light for force 
detection in a light source unit. Since the outgoing radiation aperture which passes the light by 
which outgoing radiation is carried out from the light source for adjustment which emits the light 
for exposure justification, and the light or the light source for measurement by which outgoing 
radiation is carried out from the light source for adjustment was prepared Alignment can be 
performed easily, checking the exposure location irradiated on the cantilever of the light emitted 
from the light source for measurement, and the incidence location to a photo detector with a 
naked eye. 

[0083] Since invention according to claim 5 was formed with the ingredient corresponding to the 
wavelength on which a sample does not expose the light source and a photo detector Since the 
wavelength conversion member on a cantilever is irradiated and the light which it was lost that 
the condition on the front face of a sample is disturbed by the light of the light source, and could 
raise the accuracy of measurement much more, and carried out outgoing radiation from the light 
source was changed into the light The exposure location of the light emitted from the light 
source for measurement can be adjusted easily much more. 

[0084] Since it was made for invention according to claim 6 to have the luminescence 
wavelength and the wavelength of light-receiving sensibility in the wavelength on which a sample 
does not expose the light source and a photo detector Since the wavelength conversion member 
in which the light which it was lost that the condition on the front face of a sample is disturbed 
by the light of the light source, and could raise the accuracy of measurement much more, and 
carried out outgoing radiation from the light source was prepared on the covered member is 
irradiated and it was made to change into the light Since the exposure location of the light 
emitted from the light source for measurement can be adjusted easily much more and the 
wavelength conversion member was further prepared not on a cantilever but on the covered 
member, the degree of freedom on design manufacture of a probe and a cantilever can be raised. 

[0085] Since invention according to claim 7 was formed with the ingredient corresponding to the 
wavelength on which a sample does not expose the light source and a photo detector Since the 
wavelength conversion member in which the light which it was lost that the condition on the 
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front face of a sample is disturbed by the light of the light source, and could raise the accuracy 
of measurement much more, and carried out outgoing radiation from the light source was 
prepared on the covered member is irradiated and it was made to change into the light Since the 
exposure location of the light emitted from the light source for measurement can be adjusted 
easily much more and the wavelength conversion member was further prepared not on a 
cantilever but on the covered member The degree of freedom on design manufacture of a probe 
and a cantilever can be raised, since electrostatic attraction committed between a cantilever 
and a peripheral device can be made small, the measurement error by this electrostatic 
attraction can be abolished, and the accuracy of measurement can be raised further again. 
[0086] Invention according to claim 8 uses the light source in which the sensitization sensibility 
of the sensitive material of a sample has the luminescence wavelength of 600nm or more to the 
thing near 400nm. Since the light source in which the sensitization sensibility of the sensitive 
material of a sample has the luminescence wavelength of 400nm or less to the thing near 600nm 
was used, it is lost that the condition of a sample is disturbed by the light of the light source, 
and thereby more exact measurement can be performed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 
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[Drawing 7] 
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[Drawing 10] 
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[Drawing 12] 
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[Drawing 13] 
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[Drawing 1 6] 
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